C1q inhibitor (chondroitin-4-sulfate proteoglycan): structure and function.
The serum C1q inhibitor (C1q INH) is a chondroitin 4-sulfate proteoglycan which is composed of several polyanionic components ranging in size from 21-750 kDa. Although the activity of C1q INH has been described in terms of its ability to precipitate C1q and inhibit its hemolytic activity, not much is known about either the mechanisms of its action or its role in health and disease. This report provides evidence that a 30 kDa core protein component of the proteoglycan macromolecule contains most of the C1q inhibitory activity. This inhibitory activity occurs as a result of C1q INH binding to the C1q "heads" (gC1q) as well as to the collagen "tail" (cC1q). What may be more significant in terms of perpetuation of inflammatory processes is the ability of C1q INH to moderately activate the classical pathway leading to C2 and C4 consumption. The binding of C1q INH to C1q is enhanced at low ionic strength, but significant binding does occur under physiologic conditions which makes it likely for the inhibitor to participate in inflammatory processes especially in microenvironments of high inhibitor concentration. Such elevated concentration does occur in patients with active rheumatoid arthritis and systemic lupus erythematosus either as a result of unregulated proteoglycan synthesis or disturbances in connective tissue metabolism. Another important function of serum C1q INH is its ability to prolong the clotting time of plasma and fibrinogen solutions containing or lacking CaCl2. This potent anticoagulant activity is again displayed by the 30 kDa putative protein core which specifically binds to both the E and D domains of fibrinogen. However, the epitope(s) on the 30 kDa which binds to C1q appears to be distinct from that which binds to fibrinogen. The known presence of proteoglycans on the basement membranes and other sites may explain at least in part the presence of fibrinogen in atheromatous lesions. Furthermore, by binding to fibrinogen, soluble C1q INH-and C1q-C1q INH complexes may limit fibrin gelation in inflammatory and tissue repair microenvironments.